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The Superheated Steam Unit 
Some Remarkably Economical German Engines 
T HERE are three advantages inherent
" in the use ot 
superheated steam; first, the fundamental law of 
thermodynamics, which states that the greatest effi­
ciency follows when the given medium is used at the 
highest possible temperature and rejected at the lowest; 
second, the fact that superheated steam does not readily 
condense on cold cylinder walls, thus resisting the heavy 
losses that follow from cylinder condensation; finally, 
superheated steam occupies a greater volume per pound 
than saturated steam-at 300 deg. Cent. superheat is 
1.26 times the volume of the same steam saturated­
so that a pound of it will do more work than a pound 
of saturated steam. 
Its practical disadvantages when used in an ordinary 
steam plant are so many that little progress in its use 
has been made in the United States. The ratio of heat 
interchange between chimney flue gases and the super­
heated steam inside the superheater is so small as to 
make a clean, non-sooted metal surface an essential 
(Gutermuth, Vet'suche iiber die heissdampt Lo7comobilen, 
1910). In lokomobile practice the superheater is blown 
clear of soot every twelve hours with an especial re­
volving steam jet for the purpose. 
Again, a sufficiently high superheat to eliminate cyl­
inder condensation is only reached around 570 deg. 
Fahr. and this comprises reheating of the high-pressure 
exhaust before admitting to the low-pressure cylinder 1n 
order to eliminate the cylinder condensation there. The 
valve gear and lubrication facilities of an ordinary 
steam engine will not do well at such high tempera­
tures, and to carry superheated steam long distances 
trom boiler- to engine-room, back to reheater and re­
turn to low-pressure cylinder of an engine at tempera­
tures of 570 degrees and 450 degrees, respectively, is 
out of the question with ordinary commerCial steam 
pipe packing. 
Third, a tubular boiler designed to evaporate a 
maximum of saturated steam is in no way suited to be 
used with a superheater. Its tubes are of such a length 
as to deliver the flue gases to the uptake at about 410 
deg. Fahr., while what is wanted for efficient super­
heationg is around 800 to 900 degrees. With water-tube 
boilers this disadvantage does not hold, since the super­
heater can be located with more freedom. 
These disadvantages of the ordinary steam plant led 
to the development in Europe of the superheated steam 
unit or "lokomobile," described by the writer in the col­
mUllS of the SCIENTIFIC AMERICAN, March 9, 1!l12, p. 213. 
During the last fifteen years over 60,000 of them have 
been built, aggregating four million horse-power. In 
'general principles they are all founded on the idea of 
compactly assembling everything needed to make and 
use superheated steam hI one unit. The engine is 
mounted on the boiler, even in 1,000 horse-power units; 
the fire tubes are short and the remainder of the smoke 
box is occupied by one or more superheaters. The 
boiler is internally fired, with corrugated furnace; there 
is no radiation and no long line of piping from boiler 
to engine. 
Owing to the successful utilization of highly super­
heated steam, these units develop remarkable econ­
omies, averaging less than 1.5 pounds of coal and 10 
pounds of steam per brake horse-power in all sizes from 
40 horse-power to 1,000 horse-power, and not losing 
this notable economy appreciably at either under loads 
or overloads. 
This astonishing statement has been proved beyond 
question by hundreds of tests made during the last ten 
years by such eminent European authorities as Profs. 
Josse of Berlin, Gutermuth of Darmstadt, Mathot of 
Brussels, Burstall of London, and Schroeter of Munich. 
I give below summaries of ten of the more important 
lokomobile tests made upon various sizes of Wolf loko­
mobiles. 
By W' arren H. Miller, M. E. 
A description of the various superheated steam units 
that figured in the above tests may prove interesting. 
for they cover the whole range of lokomobile practice 
from the earlier types of 1900 to the latest construction, 
the compound uniflow cylinder 300 to 800 horse-power 
line recently put on the market by the R. Wolf Com­
pany of Magdeburg, Germany. 
Beginning with Test I, Wolf, 180 horse-power, tested 
by Gutermuth in 1901, the following description will 
give a fair idea of the general construction. The boiler 
is of the horizontal tubular type, with removable tubes 
and corrugated shell furnace, permitting easy and thor­
ough cleaning. Owing to the very low fuel and water 
consumption ot the lokomobile it is feasible to use a 
compact internally fired boiler, for even in the 250 
horse-power size the grate is only about 4 feet 6 inches 
by 3 feet 6 inches in area. The tubes are much shorter 
than those of a saturated steam boiler. Not only have 
they much less steam to evaporate to produce a horse­
power, but they must deliver the flue gases to the super­
heater at a high temperature, 700 to 900 deg. Fahr. In 
front ot the tube sheet is the superheater coil, bearing 
a ratio to the boiler heating surface of about 250 to 75. 
In front of this is a revolvable steam jet pipe, used 
daily for the purpose of blowing off the soot and ash, 
an essential feature in order to get real efficiency from 
the superheater. 
On the rear end of the boiler is a cast iron shell, con­
taining high and low pressure cylinders. '!'his shell is 
riveted to the boiler and is not only the steam dome, 
but also a live steam jacket for both cylinders. At 
the forward end of the boiler is riveted the crank-shaft 
saddle, and since the engine stresses pass through the 
boiler shell, the alignment and adjustment of valve laps 
and center distances are made under full steam pres­
sure and working temperature. 
The steam from the boiler is led inside the shell to 
the front and passes through it by a double lock nut 
joint to the superheater. The steam is at about 160 
pounds boiler pressure ( 11 atmospheres) and the super­
heater gives it a temperature around 570 degrees, 
whence it passes direct to the engine by a short, heavily 
insulated pipe. The expansion is divided between the 
two cylinders so as to allow the steam to enter the 
low pressure cylinder with as much superheat left as 
possible, so as to eliminate cylinder condensation in 
that cylinder also. Lokomobiles of this type are good 
for 10 to 11 pounds of steam per brake horse-power 
hour. 
The next advance in the lokomobile was to turn 
the engine around and mount the cylinders tan­
dem, as in Figs. I, 2, and 3, placing the low­
pressure cylinder as before in a sort of steam­
dome jacket with the high-pressure behind it in 
a casting, forming part of the chimney uptake. Turn­
ing the engine around also made the steam piping prob­
lem easy, so that a second superheater was introduced 
between the high and low-pressure cylinders, for it 
was found out that cylinder condensation would occur 
in the low unless excessive superheats were carried. 
This second superheater was made multiple coil, as 
it had to handle large volumes of steam at low pres­
sures. It takes the steam from the high-pressure cylin­
der at about 260 deg. Fahr. and reheats it to 380 de­
grees, the flue gases entering the chimney at about 430 
degrees after passing through this superheater and 
passing around the walls of the high-pressure cylinder. 
This type of engine is made in sizes from 40 to 80 horse­
power and the 40 horse-power size as tested by Prot. 
Josse in 1904 gave a steam economy of 10.9 pounds per 
brake horse-power hour. 
This was surpassed by the later type shown in 
l!'ig. 4. In this lokomobile the steam-dome jacket 
feature has been discarded entirely, and both cylinders 
Horse- Coal Steam beat 
are mounted tandem in a hood over the smoke box; 
the main ch�mney uptake leading out of this hood. 
Otherwise all the general features of the previous type 
have been retained. It is made in sizes from 130 horse­
power to 650 horse-power, and at present holds, so far 
as I am aware, the world's record of steam and coal 
economy at 7.05 pounds of stearn and 0.79 pound of 
coal per brake horse-hour. This was obtained only, 
however, by the excessive superheat of 806 deg. Fahr., 
though neither engine nor lubricating oil showed any 
distress at that temperature. As the reader will note 
by Test 4, the ordinary economy of this type at 626 
degrees superheat is between 8 and 9 pounds. 
Test No. 5 is of an interesting lokomobile, Fig. 5, a 
representative of the 300 to 800 horse-power line, cross­
compound, double superheat. It was the 650 horse-pow­
er engine of this type which, running in parallel with a 
1,000 horse-power Lanz lokomobile, furnished a large 
part of the elfctric light and power used in the Brus­
sels Exposition of 1910. It probably represents the 
limit both in size and economy of the steam dome­
jacketed piston-valve engine. The double superheat 
feature appears also in this lokomobile, and as tested 
by the Exposition judges it gave 8.70 pounds of coal 
and 1.02 pounds of steam per brake horse-hour on a 
superheat of 649 deg. Fahr. 
During the last two years the Wolf Company has 
developed what may be termed the latest advance in 
the lokomobile-the application of the uniflo\v cylinder 
principle to these superheated steam units. The test 
results, as obtained by Prof. Doerfel of Prague, are 
given in No. 6. Note that an economy of 8.9 pounds 
of steam was obtained on a superheat of 644' deg. Fahr., 
a remarkably low Consumption with superheat well 
within the limits of practical operation. It may seem 
like double use to employ both superheated steam and 
the uniflow cylinder principle to eliminate cylinder con­
densation, but whatever is good for saturated steam is 
as good for superheated, wherefore the uniflow type. 
Briefly described, the steam passes into the cylinder by 
the inlet port, produces the stroke in expanding, and 
then escapes by a central outlet port uncovered by the 
piston at the end of the stroke. There is thus no ex­
haust stroke with its cooling effect on the cylinder 
walls; in fact, the passage of the steam in one direction 
only produces a set of annular differential tempera­
ture areas on the cylinder walls corresponding closely 
to the varying temperatures of expansion, so that the 
tendency toward cylinder condensation is very small. 
Further, it has been tound that the use of constricted 
cylinder ports alternately by hot live steam and cold 
exhaust steam at every stroke introduces a lot of con­
densation before the steam ever gets into the cylinder 
at all, and this loss the uniflow arrangement eliminates 
entirely. (Engine and cards shown in Figs. 7 and 8.) 
To work this out in practice the Wolf Company engi­
neers had to devise a cross-compound uniflow cylinder 
engine. This was done by making the pistons of both 
cylinders relatively long in proportion to the stroke and 
putting in piston valves to control admission to high 
and low-pressure cylinders. The exhaust ports of the 
high-pressure cylinder are on the opposite side from the 
inlet ports and are located somewhat further inward 
toward the center ot the cylinder instead, as shown 
in the diagram. These ports are uncovered by the 
piston toward the end of the expansion stroke and the 
steam thus escapes to the low-pressure receiver. It is 
admitted to the low-pressure cylinder and then pre­
vented from "backing up" into the high-pressure by the 
low-pressure 'piston valve during the succeeding stroke. 
Part of it is trapped in the high-pressure cylinder and 
serves as a cushion during the return, but a real ex­
haust stroke, such as has been tolerated in ordinary 
(Concluded on page 296.) 
I 
[/'super-
No. Date Manufacturer p ower (pounds). (pounds). Degs. By Whom Made. Type of Lokomoblle. 
i ' Fabr. 
-1- 1l9ii11 Wolt I 180 l. 5 per B.H.P. bour 11.2 per BoH.P. bour !�P --ro-f -. -G-u-t-er-m-u -tb-,-D- a-r -m- s-t -a- dt--- - - !I Cross compound, single superbeat. 
-2- 1 -19041 Wolt 1432"" l. 32 per B.H.P. bour i 1 0 . 9 per B.H.P. bourl"'59() Prof. Josse, Berlin ; Tandem compound, double superb eat. 
--;.;;3ll91Ol Wolf 1l38'" 0.789 per B.H.P. bour 7.05 per B.H.P. bour 1806 Magdeburg Boiler Association Tandem compound, double superbeat, cbimney cylinder Jacketing. 
-4-
l91O i Wolt 1----uJ511 .04 per B.H.P. bour 8.69 per B.H.P. bour 626 Prof. Gutermutb, Darmstadt Tandem compound, double superbeat, cbimney cylinder jacketing. 
5 1910 I Wolf I� I I 02 per B.H.P. bour 8.70 per B.H.P. bour 649 Brussels Exposition, Test Committee Cross compound, double &uperbeat, stearn cylinder jacketing. 6 -2�1 Wolf � I . . . . . . . .. . . . . .. 8.9 pcr B.H.P. bour � Prof. Doerfel, Prague Cross compound, uniflow cylinder, single superbeat. 
7 � !BuCkeye Engine cO'!�I' I. 08 per I.H.P. bour 9.2 per I.H.P. bour � Geo. Cooper, Buckeye Eng. Co., Salem, O. Tandem compound, double superbeat, cbimney cylinder jacketing. 
8 1!l09 1! Lan z I� 0.805perB.H.P.hour 7.41 perB.H.P.bour ...... Prof. Grossmann, Karlsrube Cross compound,"ventil" valve gear. 
D 1908 I.anz I 249 1 .1 per B.H.P. bour 9.74 per B.H.P. bour 680 I Prof. Scbroter, Munlcb Cross compound, "ventil" valve gear. 10 1910 I Lanz ,1105 1.08 perB.H.P.hour D.65perB.H.P.bour 676 iBrusselsExposltlOn,TestCommtttee Cro88compound, "ventU"valvegear. 
* World's record. 
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For mines, industrial plants, etc., and 
wherever a number of houses of similar de­
sign are desired, such groups can be built-fireproof, 
permanent, indestructible and at low cost-by means of 
Kahn Pressed Steel Construction. 
Inflammable wood joists and studs are replaced by all steel members, cut to length and requiring 
no work at the building site. They are erected without riveting, punching or bolting, by a pertected 
standard connection. The only tool required is an ordinary hammer. Hy-Rib steel sheathing is quickly 
attached by bending down prongs on the members; and the stucco, plaster or concrete applied. Thus 
the principle of skyscraper construction with all its ad vantages is at last made possible for smaller build­
;ngs. Yet the cost compares favorably with that of wood, and only half the time and labor is required. 
Complete erection diagrams are furnished so that the buildings are Quickly constructed by ordinary 
mechanics. Detailed suggestions furnished to persons contemplating the erection of multiple houses. 
Department 
Trussed Concrete Steel COlnpany 
M-2 YoungstoW"n. Ohio. 
'M LlF. 
VALUABLE BOOKS 
of Instruction and 
Reference 
Scientific American 
Cyclopedia of Formulas 
Edited by ALBERT A. HOP­
KINS. 6%x8%,. 1077 pages, 200 
illustrations. Cloth, $5.00. Half 
morocco, $6.50. 
� The most complete book of receipts 
published, containing about 15,000 se­
lected formulas, covering nearly every 
branch of the useful arts and indus­
tries. Never before has such a large 
collection of formulas, useful to every­
one, been offered to the public. Al­
most every i n q u i  l' y that can be 
thought of relating to formulas used 
in the various manufacturing indus­
tries will be found answered in this 
volume. Those in search of salable 
articles that can be manufactured 
profitably on a small scale, will find 
hundreds of excellent suggestions. 
Concrete Pottery and 
Garden Furniture 
By RALPH C. DAVISON. 51,4x 
7%. Cloth. 196 pages, 140 illustra­
tions. Price, $1.50. 
� This book describes in detail, in the 
most practical manner, the va rious 
methods of casting concrete for orna­
mental and useful purposes. It tells 
how to make all kinds of concrete 
vases, ornamental flower pots, con­
crete pedestals, concrete benches, con­
crete fences and many other objects 
of cement for the adornment of the 
home or garden. A valuable chapter 
on color work is included. 
Scientific American 
Reference Book 
Edition of 1914. Compiled and 
edited by ALBERT A. HOPK INK 
and A. RUSSELL BOND. 5%,x7%,. 
Cloth. 597 pages, 1000 illustra­
tions. Price, $1.50. 
� A handy, compact, reliable and up-to­
date volume for every-day reference, 
containing a remarkable aggregation 
of facts, statistics and readable infor­
mation along industrial, commercial, 
scientific and mechanical lines of gen­
eral interest. It is a revela tion of 
facts and figures, and will prove in­
valuable 011 the desk of the business 
man, as well as the library of the 
home. 
Experimental Science 
Elementary Practical and Experi­
mental Physics. By GEORGE M. 
HOPKINS. 2 volumes, 61,4x91,4. 
Cloth. 1100 pages, 900 illustra­
tions. Price, $5.00. 
� This work treats on the various top­
ics of physics in a popula l' and prac­
tical way and contains a fund of 
trustworthy scientific information 
pre-sented in a clear and simple style. 
The aim of the writer has been to 
render physical experimentation so 
simple and attractive as to induce 
both old and young to engage in it for 
pleasure and profit. In the latest edi­
tion the scope of the work has been 
broadened, presenting the more recent 
developments in modern science. 
Handy Man's Workshop 
and Laboratory 
Compiled and edited by A. R US­
SELL BOND. 6x81,4. Cloth. 467 
pages. 370 illustrations. Price, 
$2.00. 
� A compilation of hundreds of val­
uable suggestions and ingenious ideas 
for the mechanic and those mechan­
ically inclined. The suggestions are 
practical and the solutions to which 
they refer are of frequent occurrence. 
It may be regarded as the best collec­
tion of ideas of resourceful men pub­
lished, and appeals to all those who 
find use for tools either in the home 
or workshop. 
Monoplanes and 
Biplanes 
Their Design, Construction and 
Operation. By GROVER CLEVE­
LAND LOENING, R.Sc., A.M., 
C.E. 61,4x81,4. Cloth. 331 pages, 
278 illustrations. Price, $2.50. 
� This work covers the whole subject 
of the aeroplane, its design and the 
theory on which the design is based, 
and contains a detailed description 
and discussion of thirty-eight of the 
more highly successful types. It is a 
thoroughly practical work, and inval­
uable to anyone interested in aviation. 
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The Principles of Radio-telephony 
(Ooncluded from 1IGge f86.) 
distances when it would be suitably modu­
lated by the voice-waves. 
Modulation of the wave-producing en­
ergy has been one of the most difficult 
problems of radio-telephony, and is not 
yet completely satisfactory. For long­
distance radio-telephony current in the 
LEGAL NOTle ES 
'PATENTS 
If you have an invention which you wish to 
patent you can write fully and freely to Munn 
&I Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device. explaining its operation. 
aerial-wire systems must be as large as 10 
All communications are strictly confidential. 
or 15 amperes or even more, whereas the Our vast practice. extending over a period of 
microphone transmitters used in ordinary more than :lixty years, enables us in many cases 
wire work never need to carry more than to advise in regard to patentability without any 
about one quarter of an ampere. Thus, it expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
became necessary to devise and develop methods. terms. etc .. in regard to PATENTS. 
speciul wa ter-cooled transmitters and T RADE MARKS. FOREIGN PATENTS. etc. 
microphonic relays for large currents, if All patents secured through us are described 
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quency alternator. This branch of the AMER ICAN. MUNN &; COMPANY problem was among the first attacked, and 
there were produced instruments by the 361 BROA DWAY. NEW YO RK 
use of which wireless telephony was made Branch Office. 625 F Street. Washin</ton. D. C. 
a fact over twelve miles during 1906 and 
over two hundred miles, from Brant Rock, 
Mass., to Jamaica, N. Y., in 1907. The 
modulating instrument used in these long 
distance tests was a special type of dif­
ferential telephone relay or amplifier, 
which not only made it possible for the 
voice to control relatively large amounts 
of wave energy, but also permitted the in­
terconnection of wire and wireless tele­
phones. By its use a person at his home 
could speak by wire to another person at 
some distant point on a second telephone 
line, an intermediate part of the talking 
circuit being provided by radio. Thus, the 
radio telephone can be used to link to­
gether existing exchange systems of wire 
telephones, and subscribers may from 
their own instruments talk with passen­
gers aboard ships at sea or with others 
who would ordinarily be isolated because 
of the lack of through line connection. 
Although radio-telephony has been the 
subject of research and invention by many 
investigators, and although a large num­
ber of devices for production and modu­
lation of radiant electromagnetic waves 
have been brought forth in the past four­
teen years, there has been no departure 
from the fundamental principles outlined 
above. The fact that telephony by "wire­
less" has remained almost purely experi­
mental so long after its inception and first 
successful practice may be explained not 
only by a lack of confidence in its present 
commercial value, but also by the blind­
ness with which many of its practical ex­
ponents clung to the use of unreliable in­
struments of types which should have been 
discarded long ago. 
The Superheated Steam Unit 
(Concluded from page 2� 1.) 
slide-valve engines for thirty years, is not 
permitted, nearly all the steam having 
escaped to the low-pressure receiver amI 
cylinder. Here it expands against the 
low-pressure piston, escaping to the con� 
denser at the .end of the stroke by a set 
of central ports arranged around the cir­
cumference of the cylinder at its center. 
Of course, the length of cylinder and pis­
ton is long enough in comparison to the 
stroke to allow these central ports to be 
covered by the piston, except at the end 
of the stroke. In other words, the thick­
ness of the piston equals the length of the 
stroke minus the length of the central 
ports. 
This in brief is the construction' of a 
compound uniflow engine as applied to 
the lokomobile or superheated steam unit. 
This combination of the two features in 
one engine is followed by a number of in­
teresting corollaries. Cylinder jacketing 
now becomes needless, so that the cylin­
ders are brought out in the open instead 
of being belted with a steam dome or cased 
in the smoke-box hood. The uniflow dis­
tribution of the steam prohibits the use of 
a superheater between high and low-pres­
sure cylinders, so this is omitted. A radi­
cal change is also made in the high-pres­
sure superheater. In order to avoid the 
long spiral coil of superheater pipe ( in 
large-sized engines exceeding three hun­
dred feet of 3-inch pipe) the superheaters 
for the uniflow type have two wrought 
iron headers the length of the smoke box j 
theBe headers be1ng joined by many double-
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YOU can see at a 
glance why Double 
Grip PARIS GARTERS are so 
popular. They hold 
up your socks on both 
sides. You're getting 
big value for your 
money when you buy 
o au b 1 e G rip PARIS 
GARTERS. 
Be sure that the name PARIS 
is stamped on the inside of 
the shield j then you're sure 
you are getting the genuine 
Double Grip PARIS GARTERS. 
A. Stein & Co. 
MahrJ Children's HICKORY Garten 
Chicago New York 
PARIS 
GARTERS 
�. No met.al 
····can touch you 
'l'hree Deep Drawers. 
Five Hhallow Drawers. 
SOc 
·A djustable Drawing Table Top. 
ONE COMBINATION IN 
Drafting Furniture 
that we design and make to 
meet the requirements of Engi­
neers and Draftsmen. We equip 
Offices, Schools and Drafting 
Rooms in all parts of the 
' country. 
Write Us Your Reqttirements. 
� AMERICAN DRAFTING FURNITURE CO. 
. 200 Railroad St., Rochester, N. Y. 
Auto Tires at Wholesale 
O Buy your Auto Tires direct now and save 15% to 25%. We sell new, fresh, first quality t higb , ' grade Kenlnore tires, fully guaranteed at thetie ne\v, reduced prices. , 30 x 3 $7.70 I 32 x 3li $11.45 30x3li 9.75 I 34x4 16.70 An sizes and types. l\fany different makes. . ' Write toda;r for catalog and spf:cial tntroduc_ I t01'?Joffer, .Hegin suving now. ' . m" .. ... ; ...... . , .................. IL 
Year Book of 
Wireless Telegraphy 
Contains a yearly record of the progress of wireless 
telegraphy; the regulations of the International 
Convention; the radio laws of all countries; com­
plete list of ship and shore stations throughout the 
world. their call letters, wave-lengths. range and 
hours of service; articles by the greatest authorities 
on vital questions; the Articles of the International 
Convention on Safety of Life at Sea; application of 
wireless to the mercantile marine; the technical situ­
ation of radiotelephony-in fact, everything YOU 
haven't been able to find out elsewhere, including 
the wireless map of the world. Published at $1.00. 
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spiral coils of small pipe in multiple. 
These va rious simplifi<!ations enabled 
the Wolf people to put out a line of large 
uniflow lokomobiles, the smallest listed be­
ing 300 horse-power. The published floor 
areas of these sizes will be of interest by 
comparison with ordinary steam plants of 
the same horse-power, as they represent 
very fairly the average floor areas of loko­
mobile plants : For the 300 horse-power, 9 
feet 5 inches wide by 22 feet long; 500 
horse-power, 11 feet 9 inches wide by 27 
feet 9 inches long; 600 horse-power size, 
12 feet 9 inche� wide by 30 feet 3 inches 
long; a good deal smaller than our boiler 
plants alone for the same horse-powers. 
The reason is not far to seek. We rate 
our boilers on 30 pounds of steam evapor­
ated Iler horse-power-hour; a lokomobile 
only uses 7 to 10 pounds, hence the much 
smaller boiler, even including the super­
heater space. And, incidentally, all the 
usual boiler losses �uch as twenty per cent 
of the coal pile going up the chimney as 
waste, boiler feed pump charges, radiation, 
etc., are reduced in a like ratio per horse­
power produced. 
Test 7 is of the American "Buckeye­
mobile." This engine is, in effect, a copy 
of the Wolf tandem compound with double 
superheat, and both cylinders jacketed 
in the smoke hood; a few mechanical im­
provements have been added, such as a 
trolley rail for running out both super­
heaters for prompt and easy inspection of 
the superheaters and the gasket joint and 
nuts of the forward tube sheet. There is, 
further, a new piston valve which does 
not have to have its rings sprung on; and 
a new type of stuffing box for superheated 
steam. (Engine shown in Figs. 6 and 9.) 
But the main feature of interest to 
Americans is the fact that this machine 
is American-built in every feature through­
out, with United States Standard nuts, 
bolts, rivets, shop measurements, tubes, 
piIles, and pipe fittillgs. Only those who 
have had to use a metric-system-built 
engine in America can appreciate the enor­
mous difficulties of replacing any lost or 
broken metric fitting in our machine 
shops. And, from discussions that I had 
abroad with the German manufacturers, it 
will be some time before they establish 
branch factories in this country manufac-
turing their lolwmobiles 
standard measurements. 
enough to do to meet the 
on American 
They have 
demand where 
the metric system holds sway, both the 
Wolf and Lanz companies building an 
average of 2,000 lokomobiles each per year 
without meeting the present European 
demand. 
While these blue-ribbon tests are all 
very fine, the writer felt that what the 
American public wanted to know was what 
the lolwmobile could do in daily work in 
the ayerage mill and industrial plant; 
what of the 60,000 already built; were 
they a success, and were the owners or­
dering more of them? Could the lokomo­
bile be depended upon to show 10 pounds 
of steam and 1.5 pounds of coal to the 
brake horse-power in yearly coal account? 
How about its reliability, its lubrication, 
and attendance? 
While these questions had been partly 
answered by the lokomobiles I had seen 
in France and Belgium, a trip to Ger­
many, the home of the lokomobile, would 
furnish conClusive data, so I arranged for 
a tour throughout industrial Germany­
Berlin, Magdeburg, Dresden, Mannheim, 
Cologne, Diisseldorf, Duisburg-studying 
the lokomobile at first hand; its daily 
coal records, its details of construction, 
maintenance, operation, every fact of prac­
tical importance that could be gleaned. 
lIGHTNING, fire and weather are allied III L vain against this roof. Other metal roofs 
�ay protect against fire, but they lack the long­
time expectancy of Armco Roofs. 
ARMCO IRON 
Resists Rust 
as no ordinary sheet metal can_ Armco, 
American Ing-ot Iron, i s  the purest iron 
made. It is also unequalled i n thecaretaken 
in its heat treatment, inspection and handling. 
The resulting evenness of texture and the rejec­
tion of all bars a n d  sheets containing the small 
defects so generall y neglected in ordinary ma­
terial make it absolutely the most resistant to 
the action of the elements. 
. Armco Iron's superiority has led to its wide 
and varied use in bui l d ings. The build ings shown 
here but feebly illustrate the wide range of struc· 
tures in which Armco Iron is used-not alone for 
rooti
.
ng, but for skylights, window frames and sashes, 
ventilators, metal lath and other purposes. 
Get ARMCO BOOK Free 
(See the Armco Iron 
Exhibit in the Mines 
and MetaJlurfY Build­
ing at the Panama­
P ac i Ii c International 
[xposition. ) 
All styles of Armco Roofing are shown and described in "I ron Roofs That Resist 
Rust." Send for it today. Check the coupon now. 
You can get A rmco Roofing from your tinner or hardware dealer. You can get Armco 
Iron bllilding products from many manufacturers. If you have any difficulty, write to us. 
The trade mark ARMCO carries the assurance that iron bearing that mark is manufactured by 
The American Rolling Mitl Co. with the skill. intelligence and fidelity associated with ils products. 
and hence can be depended upon to possess in the highest degree the merit claimed for it. 
THE AMERICAN ROLLING MILL CO. 
Licensed Manufacturers under Patents I!ranted to tbe International Metal Products Company 
Box 586, MIDDLETOWN, OHIO 
Branch Offices in Chicago, Pittsburgh, Detroit, New York, St. Louis, Cleveland and Cincinnati 
Window and skyli2'ht frames in this building. ereeled by the 
National Brake & Hleetrie Co, of Milwauk.ee. Wis .• are of 
Armco Jron. 
�1111111111111111111I11111111111111111111111'1'lIll1l1lnl'1'1.111111111.111.11'11111'11111111111,,,.,,,, •• , 
The task was not as easy as it would 
be in America. Managers of factories, in­
dustrial plants, etc., will not allow a visit-
X��i¥�I�lTlrfT��H:G�UB��iFREE ing engineer to inspect their power plants ;�:;;;;;
,:;
�
: 
THE AMERICAN ROL����8�:�id��;own, Ohio 
With a Year's Subscription to 
THE WIRELESS AGE 
at the regular subscription rate of $1.50 
Canadian Postage 50c. extra. Foreign Postage 75c. ex tra. 
This is the only magazine devoted exclusively to 
the progre$s of radiO communication. Every issue 
gives valuable and intf'resting information on the 
advance of wireless. 
A TRIAL SU BSCRIPTION If you are not now a reader send 25 cents for a 
trial three months' subscription. 
MARCONI PUBLISHING CORPORATION 
452 FowtJa A,.enue Ne,., York 
to "get a line on" certain engines and 
boilers, as is cheerfully granted anywhere 
in America. They will allow a stranger 
in, however, as a special favor to the en- I 
gine builder's sales representative, and I both the Wolf and Lanz companies were I very generous about detailing men to take 
me to visit various establishments where i 
lokomobiles furnished the motive power. I 
I saw all sizes and types of lokomobiles I ill every conceivable 1Jldustry, from el�· Hili Buildinr. St. Louis. Mo, J. M. Hirsch8tein. Architect. W. M. Southerland Co .. bunder.. Armco Iron window.a8bes 
lAd 'r.me. m.d •• nd 1 .... Uo4 b, J. F. bib. All of St. Lo.i •. 
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Plealie sen.1 me Armco Hooks allll tell why Armco Iron 
is best for: 
Check Items 
o Roofinc 0 Window Frames 0 Ventilators 
o Corllices 0 COII,luCIO" Pipes D Faves" roufhs 
o Mt·tal Lath D LU:llllellllU M:J.teTial D Gasoillie Tanks 
D Smoke Stacks D Water Tallks 0 rerne Plate 
D Heatillg Pipes 0 Gas Tallk::; 0 Skyli�hts 
o Jron lloiler Tubes 
�,
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� NanlC . . . . . . . . . . . . . . . . • . . . . . . • . • • • . . • • . • . .  
Street • • . • • • • • • • • • . • . . . . • .  '.' . . . . • • • . • • • . . .  
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DDDGE BRDTHERS 
M OTOR CAR 
The two owners ofthis business are 
also its actual active superinten­
dents - not by proxy, bu t in 
person. 
The manufacture of every part and 
piece used in the car must con­
form to gauges and m e a s u r e ­
ments determined by them. 
They fix the formulas followed in 
melting, shaping and forging the 
steel, iron and brass. 
From the handling of the raw 
materials to the final assembly, 
the departments in charge of every 
process and operation are re­
sponsible to Dodge Brothers 
themselves. 
They have themselves designed 
many of the wonderful time-sav­
ing, labor-saving machines which 
make this car possible at the price. 
They know exactly how every part 
should be built-not in theory, but 
from practical experience in manu­
facturing the vital parts for more 
than half a million cars. 
The car is giving satisfaction every­
where. 
Its performance inspires nothing but 
praise. 
You will realize the very first time 
you ride in it that it has all the 
comfort, responsiveness and 
power you want in a car. 
There will be no mistaking the 
buoyant spring action-the free­
dom from gear shifting-the fine 
balance which makes it stick to 
the road-or the dogged pulling 
power of the silent motor. 
If you care to have it we will be 
glad to send you our Book B, 
which gives an unbiased opinion 
of the mechanical value of the car, 
written by an engineer not con­
nected with this company. 
The wheelbase is 110 inches 
The price of the car complete is $785 
Cf. o. b. Detroit) 
Canadian price $1100 (add freight from Detroit) 
D OD G E  B ROTH ERS, D ETRO IT 
..J/ Selected List 0/ Practical Books dealing with 
Automobiles, Tractors, Motorcycles 
and Gas Engines 
Modern Gasoline Automobile 
Its Design, Constl'Uction and Repair. 
l3y V IC TOR W. PAGE. 5 J1 x 7 � . 
Cloth. 816 pages, 500 illustrations, 1 1  
folding plates. Price, $2.50. 
�I The most complete. practical and up-to­
date treatise on gasoline automobiles. explain­
ing fully all principles pertaining to gasoline 
automobiles and their component p arts. It 
contains the latest and most reliable informa­
tion on all phases of automobile construc­
tion. operation. maintenance and repair. 
Every part of the automobile. its equipment, 
accessories. tools, supplies, spare parts neces­
sary. etc. are fully discussed. It is clearly 
and concisely written by an expert familia,r 
with every branch ri the automobile industry. 
It is not too technical for the layman nor too 
elementary for the more expert, and is right 
up-to-date and complete in evet'y detail. 
Motorcycles, Side Cars 
and Cyclecars 
Construction, Management, Repair. 
By VICTOR W. PAGE. 5� x 7 J1 .  
Cloth. 550 pages, 339 illustrations, 
5 folding plates. Price, $1 .50. 
-If A new, complete, non-technical work, de­
scribing fully all leading types of machines, 
their design, construction, operation, mainten­
ance and repair. It explains in detail the 
operation of two and four cycle power plants 
and all ignition, carburetion and lubricating 
systems. The representative types of free 
engine clutches, variable speed gears and 
power transmission systems are fully dis­
cussed. Electric self-starting and lighting 
systems, all types of spring frames and spring 
forks and leading control methods are con­
sidered. It also gives complete instructions 
���g��N��
t;nf6r ig�atrnefa����tl:�! types, and 
Questions and Answers Relating 
to Modern Automobile Con­
struction, Driving and 
Repair 
By VICTOR W. PAGE. 5� x 7 J1 .  
Cloth. 622 pages. 392 illust.rations, 3 
folding plates. Price, $ 1 .50. 
'II A practical self-instructor for students, 
mechanics and motorists, consisting of thirty­
six lessons in the form of questions and 
answers, written with special reference to the 
requirements of the non-technical reader de-
���lfn:a�l�llub�e�����d Ofxr����gbhi��ttA 
popular work at a popular price. 
Gasoline Engine on the Farm 
By XENO W. PUTNAM. 5 )4  x 7 % .  
Cloth. 5 2 7  p a g e s ,  179 illustrations. 
Price, $2.00. 
'If A useful and practical treatise on the mod­
ern gasoline and kerosene engine, its con-
�t��c�o�hk�i���t�ta�e��. i�n�r��:n��� 
farm life. It considers air the various house­
hold, shop and field uses of this up-to-date 
motor and includes chapters on engine instal­
lation, power transmission and the best ar­�n
t
�"em;g�
k
�f the power plant in reference 
Gasoline Engine Troubles 
Made Easy 
Arranged by V I C T O R  w. P A G E . 
Size, 24 x 38 inches. Price, 25 cents. 
'II A chart showing clearly alL parts of a typi­
cal four-cylinder gasoline engine' of the four­
cycle type. It outlines distinctly all parts 
liahle to give trouble, and also details the 
derangements apt to interfere with smooth 
engine operation. It simplifies the location 
of all engine troubles. 
Upon receipt of the t'rices qucted above we fo0rward these books by mail or express prepaid to any address. Our catalogue of sctentijic and technical ooks sentfres�NI{rirt.yOUR' ORDER OR REQUEST TODA Y 
MUNN & CO., Inc.; Publishers 361 Broadway, New York, N. Y. 
I 
tric light and power service to candy mak­
ing. I n  general the following facts may be 
accepted as common practice with all of 
them : The daily coal account in all sizes 
from 40 to 500 horse-power-hours shows 
an average of 1.3 pounds of coal per 
brake horse-power hour, or 2.5 pounds 
of lignite ( 5,000 British thermal units ) .  
Up to 250 horse-power one man suf­
fices to both fire and run the lokomo­
bile, and, as both engine and boiler must 
be kept clean ( for the sake of the engine 
bearings ) ; both are handsomely finished 
and decorated, and are kept polished and I wiped down, no soot, ash, scale or dirt 
being tolerated. The class of attendant 
in charge is about the grade of a licensed 
engineer that we pay $3.50 per diem for, 
able to give the engine more intelligent 
care and the boiler better firing than the 
average fireman that we employ. As a 
rule some sort of mec'hanical stoker was 
used, and low-grade fuels, such as lignite, 
peat, straw, sawdust, etc., were easily 
handled . mechanically (also crude oil ) ,  the 
small lokomobile grate being peculiarly 
adapted . to such apparatus. The steam jet 
for cleaning off superheaters is almost in­
variably operated once in 24 hours, some­
times twice. Removable furnace and tubes 
are withdrawn once a year for a thorough 
cleaning of the shell and tubes from scale. 
This long time between cleaning is also 
partly due to the excellent water soften­
ing plants in use all over Germany. About 
an equal quantity of cylinder and machine 
oil is used per day. The cylinder lubri­
cator oil used is guaranteed at 350 deg. 
Cent. and some standard form of mechani­
cal pressure feed apparatus supplies it to 
the engine. 
I also visited the works of R. Wolf at 
Magdeburg and Heinrich Lanz at Mann­
heim, saw the construction details of loko­
mobile building and talked with them as 
to their plans for introducing the loko­
mobile into America. It is impossible for 
us to use them as made abroad because 
of the metric system fittings used through­
out. Moreover, it will take us as a nation 
a good while to realize that here is a good, 
economical prime-mover, representing mil­
lions of horse-power in Europe and her 
trade dependencies, yet whose qualities 
are hardly known among our people as 
yet. 'l'he Germans are in no hurry to in­
vade us at present. We have one live 
engine company making them already, in 
a large number of sizes, and fitting our 
standard dynamo ratings. When our en­
gineers do get acquainted with the loko­
mobile it will take all this company's out-
put, plus what the Germans will be able 
to send us, specially made for export trade 
and equipped with United States standard 
fittings, to supply the demand. 
Chestnut Blight Poisoning 
T
HE newspapers, as well as some of 
the scientific journals, have recently 
reported several cases of illness and a few 
deaths supposed to have been due to eat­
ing chestnuts from trees affected with the 
chestnut blight. This subject has been 
investigated independently by G. P. Clin­
ton, botanist of the Connecticut agricul­
tural experiment station, and by C. D. 
Marsh, of the United States Department 
of Agriculture, who reports his results in 
the J oU1'nal of the American Medical As­
sociation. In both cases the results were 
substantially negative. Dr. Clinton de­
clares that "there was no evidence that 
the blight fungus or other fungi were 
directly connected with the sickness, since 
experimental feeding of white rats with 
these fungi failed to produce any injuri­
ous effects. Small amounts of pure cul­
tures of the blight were also eaten by the 
writer without ill effect." He suggests 
that trees might be so injured by the 
blight as to produce a greater proportion 
than usual of nuts not perfectly matured, 
and that these might possibly contain 
some self-produced poisonous principle, 
though this is not considered probable. 
Prof. Marsh reports to much the same ef­
fect. He says : "The symptoms attribut­
ed to eating blighted chestnuts were in 
all cases such as might be produced in 
some persons by chestnuts from healthy 
trees." 
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ADVERTISING 
CLASSIFIED 
LA THES AND SMALL TOOLS 
" STAR" Footand Power Screw Cuttiog 
tr��mF:!d LATHES 
For Fine, Accurate Work 
Send for Calalosrue B 
695 Waler Sireel 
Seneca Fall •. N. y" U. S. A. 
For Gunsmiths, Tool Makers, Ex­
perimental & Repair Work, etc. 
From 9-in. to 1 8-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand­
up Treadle_ 
W. F. & J. Barnes Co. 
EstAblished 1872. 
1999 Ruby Street 
Rockford. m. 
Strong Patent 
Diamond Holder 
The up-to-the-minute Holder-wIth six 
points a nd a " shock absorber. " Worth 
knowing about. Send for circular. 
MONTGOMERY & CO., Tool Mongers 
105-107 Fulton Street New Yorl( City 
Sctenttjically built 
"Red Devil" Plier 
OUR BIGGEST 
LA THE VALUE. 
16-inch Lathe with 6. 
foot bed, 1252.00; other 
sizes at proportionately 
low prices. Every lathe 
guaranteed. Buy your 
lathe from as and save 
iso.oo or more. Machin. 
ery Catalog' No. 105138 
sent free on request. 
SEARS. ROEBUCK 
AND CO •• Chicago. 
S M IT H  HAND 
Capacity 2� eu. ft. mixed ooncrete ; 25 to 35 CIl, 
;:�d
d
�:;l{� ��:���e� 10 :ol���i��b��;��:�l,
e 
Bcattered concrete jobs. Run it over forms 
and discharge into p
l
ace, 
Send for 40 page FREE BOOK "Firat 
Lest07ls in Concrete Wnrk" snd Smith 
Hand Mixer Folder No, 1 .  
A. C. and D. C. Electric 
ROTH MOTORS 
AsHor bulletin 156. 182 and 212 
ROTH BROS.& CO. 
1 98 Loomis St., Chicago, Ill. 
SPECIAL MA CHINER Y 
MANUFACTURING 
WE HAVE FACILITIES FOR THE MANUFACTURE OF 
Specialties in Both Metal and Wood 
��:u��%� �:f:���ri�g?
uc:l�S;��:� §��c1:ftr�!:n��!
a
J7��� y� 
lHE SGHWERDTlE STAMP GO. �SmL STAMPS LETTERS &: FIGURES. 
BR IDGEPORT CO�N .  
RUBBER Expert Manufacturer. Fine Jobbing Work 
PARKER, STEARNS & CO_ , 
286-300 Sheffield Ave., Brooklyn, N. Y. 
EXPERIMENTAL an��fel 
Electrical and Mechanical devices built to order 
strictly confidential. Up-to-date Equipment. 
Startlight Machine Works 
136-140 Weat 52d St_ Phone, Colum ..... 5351 
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ST E A M  E X H A U S T  
1. Forty horse-power tandem compound Wolf "lokomobile" o r  superheated steam unit with double superheat and high-pressure cylinder jacketed i n  the chimney uptake. 2 and 3. 
Sectional elevation and plan of same. 4. World's record Wolf lokomobile, 150 horse-power 0.72 pound of coal per brake horse-power-hour consumption. Double superheat and both 
cylinders jacketed in smoke hood. 5. Cross compound 600 horse-power Wolf lokomobile at Brussels Exposition. Double superheat and both cylinders jacketed in the steam dome. 
6. "The Buckeyemobile" or first A merican superheated steam unit, virtually a copy of No. 4. 7. The Wolf uniflow cylinder compound condensing lokomobile, the latest advance in 
superheated steam units, 300 to 800 horse-power. 8. High-pressure and low-pressure cylinder card from NO. 7. 9. Tile first American superheated steam unit with Alden 
dynamometer. 10. Diagram showing course of steam through the Wolf uniflow high and low-pressure cylinders. 
The superheated steam unit. 
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